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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a gate insulating 
field effect transistor where a source/ drain junction 
area below a gate electrode is made to be shallow and 
the resistance of the area is made to be low, and to 
provide a fine complementary gate insulating field effect 
transistor whose current is large and whose high speed 
operation is realized. % 1 

SOLUTION: In a fine MOS transistor, an impurity , 
integrated layer constituted of In or Ga in low 
concentration having a peak in a shallow source/drain 
diffusion layer area in high concentration is formed. 
Thus, the shallow source/ drain diffusion layer is sucked 
to the impurity integrated layer and a shallower junction 
which has high concentration and is distributed into 
squares is realized. Thus, the current of fine PMOS is 
made to be large, punch through resistance and fining 
area realized and the transistor can be applied to NMOS. 
The current of CMOS can inexpensively made large, and 
punch through resistance and fining are also 

inexpensively realized without complicating the number of processes. 
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[0 0 5 2] ±IB<OJ»JlW*«*i«*tt, t£*MO S iC 
fcnt^y^- KWVS8^a»i^fiR^6. 4k 

[0 0 5 3] ft, *^JlCS-5<»»OS£OVcht 
liKKyfffl. SVfOVtiofc. 

w\zm<$< ±is««imos<d i ds <ov g ##ttici£T 

W\ KK ^HWDlfflE- 1. 5V(Dm^t-0. 5V(D 

P7!)y^ (drain induced barrie 
r lower ing:DIBL) ^H^lCffiixT^S * £ 

MOS(Dy-M@EToy-^ • KW v4£«S(i+ 
[0 0 5 4] ft, ^Jfe^JiC^BV^TfiPMOSOS'&fC 

W^^oS^fc^CMO s cifflts: t asm* 

[0 0 5 5] *HJ6«iCi3V^T, I n (DiiAi$:^7 ^ 
-^ttti^O*rtt«ffLt^, ftAi#5x 1 0 

19 / C m3«ji-ctta>f ^-^aA^at<5< £A£i£as9g£ 
& m«ttiae»s:Xffi-fctt»*.ftv\ l*»u ass 

^K6tD^fi0*bv^li-i-^ji<. SAiltSxlO 
19 /cm 3 ^i$tV\ *fc* ^<£>&Afl;^TPEI3:, 5x 
10 17 /cm 3 W±^t^ o -ttttt* aAi#5xl 

o 17 / c m 3 a -t"c***«©ab**+»K*^«« s tt 
<Dfe&mk<Dm>&x\^ i x i o 20 / 

c m 3 B±t'l)5: 1 755»^ 
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[0056] mmm 2 

H 8 \tt&91<Dm-<oni&m\z.£ 5MO S St^-T^St 

[0057] iitriEiiiE«i{c»v^-c, m^y-x&mm 

a £ **Mfe»5lffi* 6 «r*j*-f-S>f vftAxao««: 
ix5ttlB*-C«36xaSra«)fc. H5©«»J:9, 10 

LTWE^&£#|1 ^-^frt-P^ ;*->aA£*6L 

±a»S7tuc 0 meiiiK«iiK:ttv\ y 

-h«!6tS8, PSHSSKKytftlioxt; 

[0058] in 7 ghrhs * 9 , WE^ssey i icav\ a 20 
^js-To t i Nmt%m&mt x^xcowm^mmtt^ 

31*i«J«MI*Sa6Ufco *0>». BrSlfiIfcaiJ*fctEv\ 

®m^n]8^-r 0 

[0 0 5 9] *H16«jC»-5< MO S JCftTW:, WE* 30 
^ffi^JtcS^ < - £ [c J: 9 ttE*tttt 1 J: 5MO S ic 
T% 0. 5 2mA45lfi)ot 0 ±E*««E{btfaj* 

-csfcjsswu N^®a^^^^/w-g5jhj£fcS7ds, 
y-htw^bw^t7ty hzntzytmxmfc 

[0 0 6 0] fttMHEXlfefl 1 K»T, 5 P 

^^-BSit*tWi7 0»fi£tP0ft*>9lcAs, Sb§ 
too n iti^^^ left o r i> ffi h ras ft v \ 
[0061] **»«i£:tev*Ttt, we**«i so 
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y-* • KWyJtM4, 5Sr*riir6>f^>aEAX 

a45F*e*»5i««6«:»ai-s>f ^-^jtAxa^MSff 

[0 0 6 2] ^F*E*K5lffi*6^<©>r 

ttt^<»ftsa*ica<5v^r*5 9. w«« 
"C fc MfflftfRft; £ ;h, * ft ir± < aft s r £ # 
Mfe^i:ftofc 0 

[0 0 6 3] *Hlfi«!Uc*5V^TI4PMOS<0»^lc: 
o^TRWL^s, W«ffl«ra*lzLfcNMOS©»fi\ 
Xl**;h,&<0«^T-fc5 CMO S iCjUB-f-* r t dsm* 

[0 0 6 4] HiSCT 3 

Ell 0«*^^<D»HOSIJSMJCJ;5^U^MOSS: 

^i-wais, si 9 tt*©»axaJK*r*"r3fi*©wffiBi 

[0 0 6 5] fltrffi^Jfiffili \~m^tzi><Dkm—i±Wk<D* 

mttmm. 1 ^^«««rH^««^m^iiifitftfl« 1 

A^r, P»«3!XtfN*«SS«*ffiia#ffl«^<BMtt 

rasf^^^A, 3E»c«:ttA>f *><nm&ftMMm. 

h BIT'S 3 r <>; tc <fc «9 f^Sctcil^ifttcB F 2 <£>>r 
tyiAL, P*«®**«©»v*y-*ifctui4, R 

[0 0 6 6] Mt-, «v^y-^^£m^4. i^Ki/ 
8SJhtt«»7*r»j*Ufc. L^^S, ^^-^^AP£Jh^ 
^T) tgot^t>> P^«M^^/i^«cl 7jcco^ 

ji^wtcA s <d-( *>&A%m\^xNmmmwife&<Dm 

^£L^o AsO>f^-^aA*fl=W:ioa^*/w*— 5 k e 
V. ^Ai2 x 1 0 15 /cm 2 i:KLt o 

[0 0 6 7] Mtc, ^y-*g;m;f 1 9 X xwsv^K 

U-f VffifcS 1 8 £&^&tfr£ < BO>f^->^ASriS 
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B&Jh/BttfUl 2 OSr^fiEUfcc «tttt*>f *->-ttAK:JB 
^ffiA&Mrt-r 4: \z X V 7*E4feR3lfftt 6 £ P JfctfNi* 

fc 0 I nWtvaA^fi, AD*^*/^- 1 0 k e 
V, ftAi2xl0 12 /cm 2 ^frT^5o ^*£#JK3I 

[0 0 6 8] 09 tDtfffi ± 9 . Ite»f) 1 ^>»igxa 

y- ymmt&mmszm&^o u^s*. s 

-5 0 k e V, &AS3 x 1 0 15 / c m 2 eD^T^iS b 

T^ii5«gy-;*«;SUI2 4, iv^MKWyffi 
«Jf 2 3Sr»«Ufco 
[0 0 6 9] >f ^V&AfflJtJB^;** t LTja^fc* h 

MI (H**T) -e»Mot^6, iffiuv? 
* hKiJiE««»JI«8*aAliO:^^^««i:LT 
B<D>< tf-^&A&JDSSai*/^— 5 k e V. SA12 x 
1 0 15 / c m 2 (O^feft t^fi Lt If V^iSSg y-^ffiti 

«fc 9 9 5 or, i o^^ttt^A>ftyogttftM 

[0070] «v>TWE*iai« i t mm<DStmijmc®- 

v\ CoS/y t>f K«l l^aRWftJBrtitcfiSft 
ft, *®{*S«6»K1 2^ii«**©Bra«#fcHP. 
&tfT i NKirEilft^JSt L,X<Dwm<n&mk *<omtR 

«9 KW ^«8i2 6 £ y— *««2 5&TJ2 7 
fc*Ma*«r»l*U MOSSrSKSLfco 

[0 0 7 1] ft**, ^JSWciS^T, I n CO^AS^ 
a°7 > - ^ ^ LTl^r (D^ftt^ Lfc 0 In^Ai 
*5xlO»/cm3a±m S^*:/&A{Cg<5<*§ 

^ H s 0 ^fte^O^fi^^^LV^i:HWV^<, In^Ai 
It 5 x 1 0 19 / c m 3 ^Tt$) 5 ^ <b ^S* IV\ ^(D& 

Am<DTm\zm ltii 5 x 1 0 17 / c m 3 £jL±t?*>ixtf* 
nit«!ioa*^«a!isn5fc«), 5 x 1 o i7 /cm 3 Jw_b 

#a*bv\, y-^ • KW^««£4fcttJ§«:. ^£>{£ 
»tt{fc©«/R^6**5F«ft»«ttl x 1 0 2D /cm 3 J£A 

[0 0 7 2] _blESS{^XS{cS<5< w£ lei 9 CMOS 



*Hlfi«I^S<5<MOS^*5VNT, PM 

o stewimmmm 1 *ra«c*m*ffca*x»-c*fcas* 

H«FlCNMOS^*5V^Tt>*«»ft**aT*fc. IP 

M 1 0 0 n m<r;S*NMO S "C K W >M 
SJE, Xtfy- h«JEV g *>e>H«JEVth ?riL?l^fc 

fc^U^y- * • KWfVNMt* I ds 1*0. 8 5 m A~C 
S>ofc<OlC*tU *HlS«tcS<5< NMOSCioVNt 
14. hft, m—m&3kflr-?l. 05mAt2#J 

[0 0 7 3] JiEO»H»*««Elf*J4«e*NMOS^ 
ibNt^y-^- KW>S«^ffi«tSOffifitd5 3 5 0Q 

llffi^JtcS<5^«S£*(DCMOSSa5tXS^>r^->aA 
MnNMOSt PMO S&IrH9I£ Jznffiit'i-ZZb 
20 [0 0 7 4] *3llfi«<Z>H9lC*5V>T. ^*E»K 

J&j$L<n'&^ P«^SS«»Sco»v^y-^a:*S4, 
Sv^KW^l£ft®5«:^^>r^-^ASrlfS-rtff^. 
y- h«««raABLlhT^^fB«i: LTNitSS^ 

30 [0 0 7 5] *^JSffil^*5VNT. Rlt 
^<Offim^l4y- h««3**Afiit^;**ffl«i: LT 

-try hmmmzwrnx. zti&mxm±m^x? tx^x 

- hm^iC^-T5^A^g^^Mfi^tc|S^T*#5a* 

[0 0 7 6] *Jg^!|4 
Bll 2f4*«MO»Eg<0||JjStStc«^5^J«UfcMOS 
'«r*-fWBH. 01 ltt^S^X^fc^WBHT 
40 fe5 0 

[0 0 7 7] **Jfi«^*5V^T*4WE**«3^JpCT 
MOSSrJJagUfciS, »v^y->^ • 

<t ^tyaAM5 x 1 0 14 /cmZ^KjlLfco S 

^1 8Xt5 5<Z)««Sr^ h h^T-31^WlcaoT 
2»<b, I nO-f ^ffiASr«E*16«3lcE«bfe*f|i 

50 ^otlLto r^>«ttSr^i-*«<DWfiBH*Hl l-C 
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[0078] ®i Koftmfrbtt. Wimmmm3izmc 

TCoi'iJt^KIi l <omW.M&.b*:<r>iB&mt. & 

i NmtGzm&mt vxnwmommb^omtiiwm 

i 9 ^1*2 6 b 5W2 7*^ts 

»fffiHj!i5ia 1 2ffc5 5 10 

10 0 7 9] -tfe§SigI@Kg-3< riiaUCMOS 
rivKiiiiSaxSri^ *:^S6^J^S-^<MOSI4, PMO 
S.XVNMOStt. iSV^ KW>-g-§- 5fi.tfl 8 

sZmMW 3 l:I-i<MO S lC33lt58^ K W IC 

*t^PMOSIC*3V^^7 k Q, NMOSCJSV^l 

[0 0 8 0] -^^^y-^s-g-i4ffriE^ig«s)3ics 

-3 < MO S (C*5tt5iSi/^y-^S-a-i-tt:^T^F^SS 20 
*3l^-C«$l6 0 0 Q, NMOStC*3^-Ci&3 5 0 Q ir{£}g 

[0 0 8 1] iP*>,**i£0il!;rg-5< r t (c J: •? 
ri* SUDS ft 5 KW ^tfclKJIiMlcisttSffiSStffcK: J: <o 

n%-<r>mmb v~^mmm\z^^^&.mttm^ 

ix-ft,, ziviz i. t)^*BMOS©^5ttti{t:, HUb^o-? 1 * 30 

tvtzM o s \z i 9 iisfe $ ftfc. 
[0 0 8 2] ft, ;Ml;&W;r:fc^Ttt^>':J L */i'--BSJfc 
fefUf 2 OKgSL-cy- h®^3^^AI5ail:-^^^ t L 

JI:tr ; S'i"5o 40 

[oo83] mmm 5 

mmm. HI 3l4-t©»jSXSJHSr*-t-WfDB0T?*>5. 
[0 0 8 4] *HJ6fis|tr*Jv^TttWIEJ«S« 1 ©Affile 

Jp CTMO S Lfctf, *^JS^JT-l4HiS^J 1 (C*3 

SN^mSi^^^^/W— BSlhlCffitJi 7 ©M»W,X 

12 8S:ffM-rS*P<i«3i*/W^-^J;5PW^^->'a 
A&JSLfc. -tfEaA'f^^fiA s . XteS bT'fcoT so 
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S-f*^ODaAi:5l#StfLfRl*aaiiJ6$«i*»ofc 0 ft 

fc 0 rcot»tfii$r^-r(eTffi[a^iiii 3-c-£>5„ . 
[oo85] a i 3 w^fiii ►) mmmmm 1 ict^&A 
^tyroSttikMi> Co->yt>f kii 1 <»m$m 
&.b*<Di&.t8.mt. mm&m&mm 1 2 romat^ 

■t — ->?\z£ *) K^vtll 4, St/y— ^ 
ttSl 3 Sr-g-tfiBiSSr^U, MO S £t®!j£L£: 0 

[0 0 8 6] *SllS«fc:S<J<MOSfc:*sv*TM:» £4E 
IBS i KU:**3**t*©II5*Sr»< r 4r*»r#fc. St 

v&mx'temfrx'&temz^ m^ux^mWimz^m. 

«r«HB*llSfilHcai-5<MOStlt'«Tt3Elc5k#-r5 

[0 0 8 7] J5i^*HiS«!I{cS<5< r tmj;tj, -71 

*«-et SfcK>*«fc*«IMO S «r«0W3 li^tt 

— BS-lt&tUf 2 8 idBi Lty- YWm 3 Sr^APllh-^^ 
^ t LT^ALfceUlCO^TfEttLfcas, y- hffi^ffil 

Id J; 9 y- h«*lc»-j-S*Affi«Sr3fa«Bffl=K«-e 
*S-{cov^RWUfctf, SlI»lfcNMOS© 
e>Mj||-CW:*V\ 

[0088] ^mme 

[0089] *mmm\zts\,^x\$.mummms\zmtx 

MOSSr«3fiLfc^ «V^y-^ • KuWV«-&Sr»rt 
-TS-r^-^jiA^lclSLT, 'f ;*->-8EA4£5 x 1 0 
"/cmMcKJEUfc. S&lc7M*R3l««6 0«Alw 

RWCloti^ I nca.^*>&A£j!fJfE^;&£0iJ5cD;fr 

Ki*LT*»&, aA^*e^iroStt{kl^A!!.3g^StffE^ffi«?iJ 
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p. Rxfi mgbmm&mt ^xwmvvmt^nm 

v^tcit) FK^iii 4iy-^l«i 3 
»*r»J«U MOS*KfcLifc*SlltWcS<S<MOS 

<**fi*MMlT$M&«r*-U M1EXltM5lcJfr'5<MOS 10 
fee -^>«V^y-^gE^I4Strl2*J6^J5{cS<5<MO 

ft#4*ftt^fc. rttiis«^® • y- hi&iutniiL 

[0 0 9 0] iP*>,*HJ£«sjlcS-5< Cirlci «?^m# 20 

li£fl(il5lcS-3<MOSicJt'<rt3EJcefcS$*lfc„ rtv 
tc £ 9 »mo s nm&mit. W%>s<^=f-?./v—m&.<n 
*»£&§[© K W vm^fPir^cSM^ic^roy- 

KltffiiWf 7 . S.t/2 8lCfflU-cy-h««i3Sr#Affl. 
5 ' i K J: 9 y- hmSlc*fi-5«A©:SSrMM®STlc 

[0091] wmizmwvtzmv . *fMucfc*t 

— * • KWV«*fc*««^*tt4MM|j-C3mLfc 

*BMOStc*JV-C, * ^—H&m^&ft. J.o*m 

mfc&mi$.-t5Z. i*s-C#5. 4#Jc#$e9il£J:iUf PM 

SotcMoso^ifL v*/Wfc;«: 
10 0 9 21 £fc„ *:%K(-J;it«y— 

>'**'&&i>mi&£ti-r. g 1 DL^nasM^ig so 
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10 0 9 3] 

[0 0 9 4] 3WR*W©»J*»ttlctixtf» *t«Io 

ih7 vs?*# r £ asm* 5. 

[Ei] mite^ss^cosRi ©unfile i^Mossia 

[@2] l2 2l4^5f5<DMOS^It#3a* h7^?ffl 
[123] ®3l4t£*<Dg|^y— ^ • K^yft^tiStt 

[124] H4(4*%^cD^V>y-x • KW yg^icfe 

[El 5] 15l4*^OSlO^j(S0!l;±5MOSS« 

[17] H7(4^^C)S2(D^ig^|lCj;5MOSM« 

[128] 0 8»i**^OD|g2<omi£fiRJIiJ:5MOS§!S 

[129] 0 9l4*^W©IS3©3ll6WtcJ:5MOSSi« 
#gb* h 7 ^-^ * ©SBtxSraSr^-f-Brffim-tffcS. 
[Hil 0] 01 0li*^BJcD^3cDmfe«ifJlCj;5MOS 

[mi 1] mi 1 ii*^K<DM4©||iS{fijicj:5MOS 

si#m h 7 ^* 9 (ommumm^^-rmmmx-h 

[mi 2] *lS©l4®H»jia5MOSIt#a 
[mi 3] mi 3l4*HBJOD^5(DmS^JiCj;5MOS 
5. 

[mi 4] mi 4 li#$£l^<ag5 5<a^ig#JK«fcSMOS 

h7^^^«Wfffim-C*>5, 
[mi 5] mi 5li*3§IK<Dfg6 <O^Jg^){Cj;5MOS 

So 

i-^«cs«, 3, y-hs«, 

4-avy-^tt«Ji, s-aiv^Kwyaii, 6- 
i=*e«»»§i«*» 7-'*>°f-*/v-V3±ismm* s-y 
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5-*7tyh»IW, 1 6 -*^mjMtl&R««. 1 



i 9-Sv*y-*J£fUl x 2 o-^^^a,— mjtmte 
Wcm. 2 iitf2 4-K«*y-^atfJi, 2 2&tf2 

3-HJRS KK>8M, 2 5*3«fctf2 7-y-*« 
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